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Description

BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a fixing
apparatus applied to an image forming apparatus such
as a copying machine, a printer and the like, and more
particularly, it relates to an apparatus for coating a
releasing agent to a fixing member.

Related Background Art

[0002] Fig. 9 shows a fixing apparatus as a back-
ground art of the present invention. As shown in Fig. 9,
a fixing apparatus 50 comprises a fixing roller 51 as a
rotatable fixing rotary member, a pressure roller 52 as a
pressurizing rotary member rotated while abutting
against the fixing roller 51, a releasing agent coating
device 53 as releasing agent coating means, and clean-
ing devices 54, 55. Incidentally, heaters 56, 57 such as
halogen lamps are disposed within the fixing roller 51
and the pressure roller 52, respectively. Further, ther-
mistors 58, 59 are contacted with the fixing roller 51 and
the pressure roller 52 so that surface temperatures of
the fixing roller 51 and the pressure roller 52 are
adjusted by controlling voltages to the heaters 56, 57 by
means of a temperature adjusting circuit.

[0003] The releasing agent coating device 53 com-
prises a releasing agent containing portion 53a for con-
taining releasing agent such as silicone oil, pick-up
rollers 53b, 53c for picking up the releasing agent from
the releasing agent containing portion 53a, a coating
roller 53d for coating the picked-up releasing agent to
the fixing roller 51, and regulating blade 53e formed
from an elastic material such as fluororubber and
adapted to regulate an amount of the releasing agent on
the coating roller to a given amount. Particularly in order
to realize uniform oil coating on the fixing roller 51, the
releasing agent coating device 53 is disposed at a
downstream side of the thermistor 58 in a rotational
direction of the fixing roller 51.

[0004] When a recording paper P is conveyed, the
fixing roller 51 and the pressure roller 52 are rotated and
the silicone oil is coated on the surface of the fixing
roller 51 as the releasing agent. While the recording
paper P is being passed between the fixing roller 51 and
the pressure roller 52, the recording paper is pressu-
rized and heated from both sides with substantially uni-
form pressure and temperature, with the result that an
unfixed toner image is fixed to the recording paper P,
thereby forming a permanent image. Thereafter, the
recording paper P to which the toner image was fixed is
separated from the pressure roller 52 by a lower sepa-
ration claw 68 and is discharged out of the apparatus.
[0005] Generally, in the thermal fixing apparatus for
a copying machine, after a power supply is turned ON,
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the copying machine is waiting for a predetermined time
period until the fixing roller reaches a predetermined
temperature, and, after the predetermined temperature
is reached, a copy permitting condition is obtained.
However, a fixing ability is differentiated between a con-
dition (referred to as "first run in the morning condition"
hereinafter) immediately after the copy permitting condi-
tion is reached and a condition (referred to as "left con-
dition" hereinafter) after a predetermined time period is
elapsed from the copy permitting condition as a stand-
by condition. The reason is that not only the surface
temperature of the fixing roller but also the temperature
of the entire fixing apparatus and particularly the tem-
perature of the releasing agent to the coated on the sur-
face of the fixing roller are differentiated between the
first run in the morning condition and the left condition.
Namely, in the left condition, since the heat from the fix-
ing roller is transferred to the releasing agent through
the coating roller and the pick-up rollers, the tempera-
ture of the releasing agent is increased. In this condi-
tion, even when the releasing agent is coated on the
fixing roller, the reduction of the temperature of the fix-
ing roller is small, and, since the releasing agent
between the fixing roller and toner has high tempera-
ture, the fixing ability is not improved.

[0006] On the other hand, in the first run in the
morning condition, the temperature of the releasing
agent is low, and, when the low temperature releasing
agent is coated on the fixing roller, the temperature of
the fixing roller is decreased rapidly, and, since there is
low temperature releasing agent between the fixing
roller and the toner, the fixing ability is worsened. This
will be more noticeable under a low temperature envi-
ronment.

[0007] In order to solve such problems, an arrange-
ment for heating the releasing agent from outside of the
releasing agent containing portion has been proposed.
[0008] However, the heat from outside of the releas-
ing agent containing portion is insufficient to heat the
releasing agent quickly and adequately.

[0009] Japanese Patent Application Laid-Open No.
58-200266 discloses a technique in which a heater is
disposed within oil in order to maintain fluidity of the oil
and to aid an operation of a bimetal.

[0010] However, if the heater is disposed within the
oil, since conductive portions may be short-circuited, a
more safety technique is desired.

SUMMARY OF THE INVENTION

[0011] An object of the present invention is to pro-
vide a fixing apparatus which can heat releasing agent
quickly and sufficiently while improving electrical safety.
[0012] Another object of the present invention is to
provide a fixing apparatus comprising a fixing member
for fixing an unfixed image to a recording material,
releasing agent coating means for coating releasing
agent on the fixing member, and releasing agent heat-
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ing means for heating the releasing agent, wherein the
releasing agent coating means have a containing por-
tion for containing the releasing agent, and the releas-
ing agent heating means have a heating body, and a
heat conductive member contacted with the heating
body or disposed in the vicinity of the heating body, and
the heating body is disposed outside of the containing
portion, and the heat conductive member is disposed
within the containing portion to be contacted with the
releasing agent.

[0013] The other objects and features of the
present invention will be apparent from the following
detailed explanation of invention referring to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1 is a view showing a fixing apparatus accord-
ing to an embodiment of the present invention;

Fig. 2A is a view showing releasing agent heating
means, and Fig. 2B is a view showing a heater;
Fig. 3 is a front view of the releasing agent heating
means;

Fig. 4 is a view showing the releasing agent heating
means;

Fig. 5 is a view showing the releasing, agent heat-
ing means;

Fig. 6 is a view showing the releasing agent heating
means;

Fig. 7 is a view showing an image forming appara-
tus to which the fixing apparatus according to an
embodiment of the present invention is applied;
Fig. 8 is a view showing an image forming portion of
the image forming apparatus; and

Fig. 9 is a view showing a fixing apparatus which is
a background art of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0015] The present invention will now be explained
in connection with embodiments thereof with reference
to the accompanying drawings.

[0016] As an example of an image forming appara-
tus to which a fixing apparatus according to an embodi-
ment of the present invention is applied, a four-drum
type laser beam printer having a plurality of light scan-
ning means will be described with reference to Figs. 7
and 8.

[0017] Fig. 7 is a sectional view of the image form-
ing apparatus (laser beam printer), and Fig. 8 is a sec-
tional view of an image forming portion of the image
forming apparatus. As shown in Fig. 7, four image form-
ing stations Pa, Pb, Pc, Pd as image forming means are
disposed side by side within a main body of the image
forming apparatus.

10

15

20

25

30

35

40

45

50

55

[0018] The image forming stations Pa, Pb, Pc, Pd
serve to form magenta, cyan, yellow and black color
images, respectively, and, as shown in Fig. 8, these sta-
tions have photosensitive drums 1a, 1b, 1c, 1d rotated
in directions shown by the arrows, respectively.

[0019] Further, around the photosensitive drums
1a, 1b, 1c, 1d, there are disposed chargers 12a, 12b,
12¢, 12d, developing apparatuses 2a, 2b, 2c, 2d and
cleaners 4a, 4b, 4c, 4d, respectively, which are located
in order along rotational directions of the photosensitive
drums 1a, 1b, 1c, 1d. A transfer portion 3 is disposed
below the photosensitive drums 1a, 1b. 1c, 1d. Inciden-
tally, the transfer portion 3 includes a transfer belt 31 as
recording material conveying means common to the
image forming stations Pa to Pd, and transfer chargers
3a, 3b, 3c, 3d.

[0020] In the printer having the above-mentioned
construction, a recording paper P fed from a sheet feed-
ing cassette 61 as recording material feeding means
shown in Fig. 7 is supported on the transfer belt 31 and
is conveyed to the image forming stations Pa to Pd,
where various color toner images formed on the photo-
sensitive drums 1a to 1d are successively transferred
onto the recording paper. After the transferring, the
recording paper P is separated from the transfer belt 31
and then is conveyed to a fixing apparatus by a convey-
ing belt 6 as recording material guiding means.

[0021] As shown in Fig. 1, the fixing apparatus 5
comprises a fixing roller 51 as a rotatable fixing rotary
member, a pressure roller 52 as a pressurizing rotary
member rotated while abutting against the fixing roller
51, a releasing agent coating device 53 as releasing
agent coating means, and cleaning devices 54, 55. Inci-
dentally, heaters 56, 57 such as halogen lamps are dis-
posed within the fixing roller 51 as a fixing member and
the pressure roller 52 as a fixing member, respectively.
Further, thermistors 58, 59 are contacted with the fixing
roller 51 and the pressure roller 52 so that surface tem-
peratures of the fixing roller 51 and the pressure roller
52 are adjusted by controlling voltages to the heaters
56, 57 by means of a temperature adjusting circuit.
[0022] In the fixing roller 51 to which the cleaning
device 54 and the releasing agent coating device 53 are
attached, the toner offset onto the fixing roller 51 is
cleaned by the cleaning device 54, and silicone oil as
releasing agent is coated on the fixing roller 51 by the
releasing agent coating device 53, thereby facilitating
the separation of the recording paper P from the fixing
roller 51 and preventing the toner offset.

[0023] The cleaning device 54 comprises a clean-
ing web 54a formed from strip-shaped heat-resistive
non-woven fabric, an urging roller 54b for urging the
cleaning web 54a against the fixing roller 51, a supply-
ing roller 54c for supplying a new cleaning web 54a, and
a take-up roller 54d for gradually rewinding the cleaning
web 54a a cleaning ability of which was reduced due to
adhesion of toner. Particularly, in order to prevent false
detection of the thermistor 58 due to adhesion of offset
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toner to the thermistor 58, the cleaning device 54 is dis-
posed at an upstream side of the thermistor 58 in a rota-
tional direction of the fixing roller 51.

[0024] By the way, as a method for rewinding the
cleaning web 543, there is a method in which, when it is
judged that a predetermined number of copies are
obtained by a counter, a solenoid (not shown) is turned
ON to operate a one-way clutch thereby to rewind the
cleaning web by a predetermined amount in a direction
opposite to the rotational direction of the fixing roller 51.
By rewinding the cleaning web 54a in the opposite
direction in this way, the cleaning web 54a is prevented
from being warped-in toward the rotational direction of
the fixing roller 51.

[0025] Further, the releasing agent coating device
53 comprises a releasing agent containing portion 53a
for containing the releasing agent such as silicone oll,
pick-up rollers 53b, 53c for picking up the releasing
agent from the releasing agent containing portion 53a, a
coating roller 53d for coating the picked-up releasing
agent to the fixing roller 51, and regulating blade 53e
formed from an elastic material such as fluororubber
and adapted to regulate an amount of the releasing
agent on the coating roller to a given amount. Particu-
larly in order to realize uniform oil coating on the fixing
roller 51, the releasing agent coating device 53 is dis-
posed at a downstream side of the thermistor 58 in a
rotational direction of the fixing roller 51.

[0026] On the other hand, the pressure roller 52 is
associated with the cleaning device 55 similar to the
cleaning device 54 and comprising a cleaning web 55a,
an urging roller 55b, a supplying roller 55c, and a take-
up roller 55d, so that the toner adhered to the pressure
roller 52 is cleaned by the cleaning device 55 via the fix-
ing roller 51.

[0027] Further, a releasing agent removing blade
60 as a releasing agent removing elastic body for
removing excessive releasing agent remaining on the
pressure roller 52 is urged against the pressure roller
52. Incidentally, if there is no releasing agent removing
blade 60, the excessive releasing agent will be trapped
and accumulated in a nip between the fixing roller 51
and the pressure roller 52, with the result that the
recording paper P is contaminated or the OHP transpar-
ent laminated film is slipped, thereby causing poor pen-
etration into the nip. As material of the releasing agent
removing blade 60, Si rubber or fluororubber is used,
and the releasing agent removing blade 60 abuts
against the pressure roller 52 with an appropriate pene-
trating amount in a normal or reverse direction with
respect to the rotational direction of the pressure roller
52.

[0028] When the recording paper P is conveyed,
the fixing roller 51 and the pressure roller 52 are rotated,
and the silicone oil as the releasing agent is coated on
the surface of the fixing roller 51. While the recording
paper P is being passed between the fixing roller 51 and
the pressure roller 52, the recording paper is heated
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and pressurized with substantially constant pressure
and temperature from both sides, with the result that the
unfixed toner image is fixed to the recording paper,
thereby forming a full-color image on the recording
paper P. The recording paper P to which the image was
fixed is separated from the pressure roller 52 by the
lower separation claw 58 and then is discharged out of
the apparatus.

[0029] The illustrated embodiment is characterized
in that releasing agent heating means 80 for heating the
releasing agent in the releasing agent containing por-
tion 53a are provided as shown in Fig. 1.

[0030] Now, the releasing agent heating means 80
will be fully described with reference to Figs. 2A and 2B.
[0031] In Fig. 2A, a part of a metal plate 81 made of
aluminum or copper as a heat conductive material hav-
ing high heat conductivity is immersed into the oil as the
releasing agent within the releasing agent containing
portion 53a.

[0032] In Fig. 2B, a heater 82 as heating means is a
planar heat generating body obtained by covering a
resistive heat generating body 86 capable of generating
heat by energization with an insulation body 87 such as
Si rubber and is contacted with the metal plate 81.
[0033] Further, a thermistor 83 as temperature
detecting means serves to adjust the temperature of the
heater 82 by abutting against the surface of the heater
82. A thermo-switch 84 for preventing excessive tem-
perature increase is contacted with the surface of the
heater 82.

[0034] Next, a state for heating the releasing agent
in the releasing agent containing portion 53a by using
the releasing agent heating means 80 having the
above-mentioned construction will be explained.

[0035] When the heater 82 is energized, the resis-
tive heat generating body generates heat, with the
result that the temperature of the heater 82 starts to be
increased toward a predetermined temperature. Inci-
dentally, the surface temperature of the heater 82 is
controlled by the thermistor 83.

[0036] Then, since the heated heater 82 is con-
tacted with the metal plate 81, the heat of the heater 82
is transmitted to the metal plate 81. Since the metal
plate 81 is made of metal such as aluminum or copper
having high heat conductivity, the heat from the heater
82 is conducted within the metal plate 81. Since the part
of the metal plate 81 is immersed into the releasing
agent within the releasing agent containing portion 53a,
the heat transferred through the metal plate 81 is trans-
mitted to the releasing agent, thereby increasing the
temperature of the releasing agent. Although the tem-
perature of the releasing agent is increased as the tem-
perature of the heater 82 is increased in this way, since
the temperature increasing ratio of the heater 82 is
greater than that of the releasing agent, when the tem-
perature of the heater 82 reaches its temperature
adjustment temperature, the heater is disenergized.
[0037] When the heater 82 is turned OFF as men-
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tioned above, the temperature increase of the releasing
agent becomes gentle. However, when the temperature
of the heater 82 is decreased and the heater 82 is ener-
gized again, the temperature of the releasing agent is
increased again. By repeating this cycle, the tempera-
ture of the releasing agent is gradually increased to
reach a saturated temperature.

[0038] Incidentally, in order to hasten the heat con-
duction to the releasing agent, it is desirable that a thick-
ness of the metal plate 81 is 3 mm or less. Further, in
order to improve the heat conduction between the
heater 82 and the metal plate 81, it is preferable that the
heater 82 be closely contacted with the metal plate 81.
More preferably, the heater 82 is integrally formed with
the metal plate 81.

[0039] Further, in order to improve circulation of the
releasing agent, it is preferable that the portion of the
metal plate 81 immersed into the releasing agent has
holes 85, as shown in Fig. 3.

[0040] Further, as shown in Fig. 2A, when the por-
tion of the metal plate 81 immersed into the releasing
agent is closely adjacent to a pick-up roller 53b, the high
temperature releasing agent can be supplied to the
releasing agent coating device 53 efficiently.

[0041] Further, since the heater 82 is not immersed
into the releasing agent and the temperature of the
heater is controlled by the thermistor 83 and the exces-
sive temperature increase is prevented by the thermo-
switch 84, the safety is ensured. Since the transmission
of the heat of the heater 82 to the metal plate 81 is facil-
itated by using the metal plate 81 having high heat con-
ductivity, the temperature increase of the releasing
agent is hastened, thereby improving the fixing ability.
[0042] In this way, in the illustrated embodiment,
since the heater is disposed outside of the containing
portion and the metal plate contacted with the heater is
disposed within the containing portion to contact with
the releasing agent, electrical safety is ensured and the
releasing agent can be heated quickly and adequately.
[0043] Incidentally, when the electrical leak from the
heater is further prevented, as shown in Fig. 4, an elec-
trically insulative spacer 88 is provided between the
heater and the metal plate so that the metal plate is
located in the vicinity of the heater without contact ther-
ebetween.

[0044] Next, another embodiment of the present
invention will be explained with reference to Fig. 5. Inci-
dentally, Fig. 5 is a sectional view showing releasing
agent heating means of a fixing apparatus according to
this embodiment. In Fig. 5, the same elements as those
shown in Fig. 2 are designated by the same reference
numerals and explanation thereof will be omitted.
[0045] As shown in Fig. 5, this embodiment is char-
acterized in that the heater 82 is covered by a metal
plate 89. Namely, the metal plate encloses the heater
and is integrally formed with the heater.

[0046] According to this embodiment, since the
contact area between the heater 82 and the metal plate
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89 is increased, much heat is transferred from the
heater 82 to the metal plate 89, thereby heating the
releasing agent more efficiently.

[0047] Next, a further embodiment of the present
invention will be explained with reference to Fig. 6. Inci-
dentally, Fig. 6 is a sectional view showing releasing
agent heating means of a fixing apparatus according to
this embodiment. Also in Fig. 6, the same elements as
those shown in Fig. 2 are designated by the same refer-
ence numerals and explanation thereof will be omitted.
[0048] As shown in Fig. 6, this embodiment is char-
acterized in that the heater 82 and the metal plate 81
are covered by a heat isolation member 90.

[0049] According to this embodiment, since heat
radiation from the heater 82 and the metal plate 81 can
be suppressed, the releasing agent can be heated more
efficiently.

[0050] While specific embodiments were explained,
the present invention is not limited to such embodi-
ments, and various alterations can be made within the
scope of the invention.

[0051] The present invention provides a fixing
apparatus which has a fixing member for fixing an
unfixed image to a recording material, releasing agent
coating device for coating releasing agent on the fixing
member, the releasing agent coating device having a
containing portion for containing the releasing agent,
and releasing agent heating device for heating the
releasing agent, wherein the releasing agent heating
device have a heating body, and a heat conductive
member contacted with the heating body or disposed
near the heating body, and the heating body is disposed
outside of the containing portion, and the heat conduc-
tive member is disposed within the containing portion to
be contacted with the releasing agent.

Claims
1. Afixing apparatus comprising:

a fixing member for fixing an unfixed image to a
recording material;

releasing agent coating means for coating
releasing agent on said fixing member, said
releasing agent coating means having a con-
taining portion for containing the releasing
agent; and

releasing agent heating means for heating the
releasing agent;

wherein said releasing agent heating means
have a heating body, and a heat conductive
member contacted with said heating body or
disposed near said heating body, and said
heating body is disposed outside of said con-
taining portion, and said heat conductive mem-
ber is disposed within said containing portion to
be contacted with the releasing agent.
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A fixing apparatus according to claim 1, wherein
said heating body has a heat generating body for
generating heat by energization.

A fixing apparatus according to claim 1, wherein
said releasing agent coating means have a pick-up
member for picking up the releasing agent from
said containing portion, and said heat conductive
member is disposed near said pick-up member.

A fixing apparatus according to claim 1, wherein
said heat conductive member is made of metal.

A fixing apparatus according to claim 4, wherein the
metal is aluminium or copper.

A fixing apparatus according to claim 1, wherein
said heat conductive member has a plate shape.

A fixing apparatus according to claim 1, wherein
said heat conductive member encloses said heat-
ing body and is integrally formed with said heating
body.

A fixing apparatus according to claim 1, further
comprising a heat isolation member for covering
said heating body and said heat conductive mem-
ber.

A fixing apparatus according to claim 1, wherein
said heat conductive member has a hole.

A fixing apparatus according to claim 1, wherein
said releasing agent coating means include a pick-
up member for picking up the releasing agent from
said containing portion, and a coating member for
coating the releasing agent picked up by said pick-
up member on said fixing member.

A fixing apparatus according to claim 1, further
comprising a pressurizing member for forming a nip
with said fixing member, and the recording material
bearing an unfixed image is pinched and conveyed
by the pip so that the unfixed image is fixed to the
recording material.
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